C ultural competence is a key strategy for addressing growing health disparities. [1] [2] [3] [4] [5] [6] Postgraduate (PG) medical cultural competence education has traditionally been a knowledge-based approach to diverse cultural beliefs, values, and behaviors. 2 However, didactic approaches may fail to acknowledge diversity within groups and potentially reinforce stereotyping. 1, 4 A more effective approach may be to engage residents directly with patients to explore social, cultural, and economic factors that influence health care decisions and treatment adherence. 2, 4, 6 This experiential skills-based approach can equip physicians with tools that are effective across diverse populations. 1, 3 Although the relationship between provider cultural competence and clinical outcomes needs further study, research suggests that lack of attention to cultural issues can negatively impact patient satisfaction and treatment adherence. 5 Educators recommend multifaceted cultural competence education taught throughout the duration of medical education. 7, 8 However, there is limited data on longitudinal residency curriculum to increase the cultural competence of physicians in an urban underserved area.
This study describes the design, implementation, and evaluation of a longitudinal underserved community curriculum (LUCC) implemented during the first 5 years of an urban underserved family medicine residency.
Methods

Curriculum
From July 2011-June 2016, all residents (N=22) in a new Saint Louis University Family Medicine Residency in St Louis, Missouri participated in aspects of the LUCC (Table  1) . Three cohorts of residents (N=11; 57.1% female) completed the entire 3-year curriculum including 12 BACKGROUND AND OBJECTIVES: Postgraduate education in cultural competence and community health is a key strategy for eliminating health disparities in underserved populations. Evidence suggests that an experiential, rather than knowledge-based approach equips physicians with practical and effective communication tools that generalize to a greater diversity of patients and cultures. However, there is limited data about the efficacy of a longitudinal, experiential residency curriculum. This study details the results of a longitudinal underserved community curriculum for family medicine residents training in a federally qualified health center.
METHODS:
All residents in the first 5 years of a new residency participated in a longitudinal curriculum of workshops and seminars focused on social determinants of health and cultural competency for underserved patients. Preand postcurriculum surveys assessed knowledge gain. Self-reported Likert scale ratings assessed attitudes and confidence related to underserved care.
RESULTS:
Pre/post learning evaluations after each seminar documented average knowledge increase of 31.0% and 28.8%, respectively. At the end of the 3-year curriculum, 81.8% of residents reported confidence in their ability to incorporate culturally relevant information into a treatment plan and 57.1% of residents reported feeling very aware of obstacles faced by underserved populations seeking health care and of the relationship between sociocultural background, health, and medicine.
CONCLUSIONS:
A longitudinal, experiential curriculum in underserved community health and cultural competence can improve resident knowledge and attitudes with respect to health disparities and delivering health care to diverse patient populations. a Variations in overall n size due to some workshops being offered in more years than others. If present ("/"), n/n=pre/post sample sizes.
b Knowledge change represents the difference in the percentage of questions answered correctly from pretests to posttests for each workshop.
c Pre-and post-are unmatched. Independent samples t-test for difference in pre-and posttest knowledge scores.
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monthly day-long community health workshops during PGY2 focused on health disparities and cultural competencies in urban underserved care. Cohorts four and five completed 2 and 1 year of curriculum, respectively, during the study period.
Monthly day-long experiential workshops for PGY-2 residents were mentored by faculty practicing in underserved care and designed to maximize resident engagement. Workshops included conversations with patients, visits to community organizations, introduction to resources, hands-on clinical workshops, fieldwork, short didactic sessions, and awareness raising exercises. For example, in the addiction and homelessness workshop, residents accompanied outreach professionals into the field to immunize and discuss health related topics with patients.
Monthly community-focused 1-hour seminars for all residents were led by guest speakers from ethnic communities or community agencies and addressed cross-cultural health, health disparities, behavioral health, violence, and health policy.
All residents practiced in a diverse urban federally qualified health center (FQHC) with patients served in a language other than English (15%) and patients below the poverty level (55%).
Evaluation
Written pre-and posttests at each workshop or seminar evaluated knowledge gain and included written feedback. After each block of 12 PGY-2 workshops, a staff researcher conducted a focus group that was transcribed for feedback and quality improvement. An electronic annual resident survey measured resident confidence and attitudes at the start of PGY1 and late in PGY3. This survey was informed by a systematic review of self-administered measures of cultural competence of health professionals and includes items from the Modified Cultural Competency Self-Assessment Questionnaire, 9 the Transcultural Self-Efficacy Tool, 10, 11 the Cultural Assessment Survey, 12 and the Socio-cultural Attitudes in Medicine Inventory. 13 All surveys were anonymous, thus pre-and posttests were not matched.
Data Analysis
Pre/post intervention comparative design evaluated knowledge, confidence, and attitudes. The PGY-1 baseline annual resident survey binary confidence and attitude scores were compared to PGY-3 scores using Fisher exact tests. Change in knowledge scores for pre-and posttests for workshops and seminars (Tables 2 and 3) were assessed using independent samples t-tests. Preand posttests were not matched, hence, paired sample analysis could not be conducted. All analyses were conducted using SAS v9.4 (SAS Institute, Cary, NC). Qualitative responses were independently analyzed for themes by the first two authors.
The Saint Louis University Institutional Review Board determined evaluation of the curriculum and resident learning to be an exempt study.
Results
Learner Outcomes
Resident knowledge after the PGY-2 day-long workshops (Table 2) increased 31.0% (P<0.0001). Average resident knowledge after the seminars with pre-and posttests (Table  3 ) increased 28.8% (P<0.0001).
On the annual resident survey (Table 4) , residents indicated greater awareness of cultural diversity and confidence in caring for people of diverse cultures from PGY1 to PGY3. Resident self-ratings of "good" or "extremely aware" of obstacles faced by groups of color seeking health care increased from 40.0% to 90.9% (P=.024), and of "good" or "extremely knowledgeable" of ways cultural factors may influence nursing care increased from 10.0% to 90.9% (P=.0003). The proportion of residents indicating "totally confident" or "confident" in incorporating culturally relevant information into a treatment plan significantly increased from 30.0% to 81.8% (P=.030). Resident responses regarding beliefs about the influence of socioeconomic and cultural factors on experiences with health care did not reach significance.
Curriculum Feedback
Two themes emerged from the authors' review of resident written feedback after each workshop (representative comments in Table 5 ): greater understanding of the challenges and barriers faced by underserved patients, and increased knowledge of community resources.
Resident feedback in the workshop focus groups was used for faculty development and continuous curriculum quality improvement. Focus group feedback occasionally resulted in a minor workshop modification, and hospice was replaced with a disability workshop after one year. Residents frequently noted the value of immersion, as in comments such as "putting ourselves submerged into their situation… especially for the addiction and homelessness one, that was pretty like an eye-opener one for me."
Discussion
We implemented and evaluated a novel longitudinal curriculum to increase knowledge, awareness, and confidence in diverse underserved health care for residents practicing in an urban FQHC. A review of graduate medical education found few programs with structured block or longitudinal health disparities curricula, and a lack of consensus regarding content.
14 In many residencies, the principles of underserved care are integrated into training and practice in a way that is not easily extracted. 15 Our program is unique in its intentionality and longitudinal format that regularly reminded residents of the social determinants of health, provided meaningful experiences with faculty mentors in underserved care and complemented clinical experience with deepening understanding of a diverse population. This study was limited by a small cohort size within a single residency program; findings may not be generalizable to other programs. Outcomes may have been influenced minimally by workshop adjustments after written and focus group feedback. The LUCC was implemented simultaneously with the beginning of the residency, and both have undergone continuous quality improvement. The positive change in resident cultural awareness and confidence on the annual surveys are likely from both the LUCC and practice in an FQHC. Changes in beliefs were not statistically significant and merit further investigation. However, preand post-LUCC surveys indicated significant knowledge gain attributable to individual sessions, and in focus groups, residents reiterated the value of immersion in issues such as homelessness, addiction, and refugee status in settings outside of FQHC practice. Although this curriculum was implemented in a family medicine residency with an urban underserved continuity practice, the experiential workshop format and the diversity of seminar topics are generalizable to other specialties and practice settings, with modification of content regarding local resources.
This study shows that a longitudinal underserved community curriculum can improve the knowledge, attitudes, and confidence of residents in an urban underserved residency. The next step is to implement and evaluate similar longitudinal curricula in diverse settings. a These are all seminars with pre-and posttests. Occasional seminars had no test questions supplied by the leader.
b Variations in overall n size due to some seminars being offered in more years than others. If present ("/"), n/n=pre/post sample sizes.
c Knowledge change represents the difference in the percentage of questions answered correctly by residents from pre-tests to posttests for each workshop. International Health "Better understanding of the struggles faced by refugees that we take for granted." "Insight into Somali and Bosnian patients' prior experiences and culture."
Medical Humanism "Remember the therapeutic value of touch and physical exam." "I think it will help me focus on why I went into medicine and how to better counsel the patients and answer their questions." "The self-reflection at this point of residency enables us to find areas in which we can change and still have time to change them."
Neighborhood Safety Net "Help me to be more aware of the resources available and direct patients to places where they can be assisted beyond my scope of practice." "Better knowledge of community resources and situations our patients come from."
Pediatric Environment and Nutrition in Underserved Neighborhoods
"I'll be more cognizant of the resources available to my patients and try to work within their limitations. I will also make them more aware of available fitness activities." "Better understanding of patient barriers to weight loss and healthy eating."
State Health Policy "It will make me more likely to participate with advocacy" "More knowledge of ways in which we as MDs may be able to positively effect change in legislative policy." a 
